
(19)B*ttH$flFtf (JI>) (12) f^f ^ ^ (A) (ll)»H=aiB^II## 

^jli^lO- 172587 

(43)&«B ¥l*10*F(1998)6J326B 



(51)Inta. e i&MSa!* F I 

H0 1M 8/02 H0 1M 8/02 R 

E 
Y 
Z 

8/04 8/04 K 

# »*«©»n ol (^ 12 h) mtm\zwi< 



<21)iUK»# 


ftH¥8 -326733 


(71) fflKA 


000003078 














(22)tJIISB 


¥j«8ip(1996)12H6B 




#&;iim;iittTif^K*jiinr72#ift 








(72)3BW# 


« mi 












# 
















































SB SS-fiB 










n&jmmim^t&i^yvm 1 #*u 


















(74)ftSA 


#3± «E 3$ (*6 4S) 





(54) [%w<D%m] wtftfrf-mimm!. 



(57) [9ft] 




(2) 0-1 72587 



tKmft&ttm&mmmiz&^T . 

Jt^ftTV^ifc *1^k^*Ba*K*HFffl«l!SRiKI!l. 

mfacomi&mmztmt& rnxmsMatmemmzK 

flaw* fctfxortfflv-tf-rt' Fli, buIEJI 

«sxtmti> «k o izw.m.^njzmmtixxmimm 
t. mmmmnftmizmMsmztitzmmmmmft 
t. mmmimmwwwizmtimmztitimimmmm 

. «eii^«im«f(^ineiftftim 
izmM^&mizB3L2tix±. : imi\&Mi,zmm/f*$: 

ffittemmfrrwmmmtz&^x , 

m*m6] mzmzm&xvmmfcmmzimim 
"rH-mmnrnzmm-^mi^mmth a&tf*ti?ti 
B&ztix&K). ztibaBZM'omtsjioiziMia® 
tmm im*-izj&f$.ztifzm§t#miii'- f# 



« 6 tciaatcH^a^-^s«mm?fi. 

ms&wfenimizfflm&ztitzmmwmknfa 
b . mm^mm^mizmmi^irfzm^immm 

izBf&ztix±im®mztmtfx zwrnsktzim. 
<r>tmm&mb, mmmiwmmn#<nmmimm 
iztmrtz wizBf£.ztT.x±. : im<mmzM{\3?\tfx z 
mim&tzm&cmimmuimb. mmmmmmm 
#0ymmizm»^ii.xi$mfct:$mi-&ft3mb. z 
vtemLb msemm&mm^b omzmi t>tvx±M 

jisZifatKfflk&frFwmmmz&^x . 
^zzbzumb-t&fflimfFFwmmti. 
mum?)? •ymmsmtfmofmx'B&ztix^&zb 

[st^i 1 i m^vMnmb. zcon^wmn^ 

fit, MS^ffiwWSt^MES^^^^fflm* 

frk . immii^m^miztm&mztitzMimmM 
tmstmi m.mzmmznx^&zb£mib-t&mft 

[000 1] 
[0002] 

x. imw&mmt:*&>x^&. mimmu, m^t 
w&mnnmizj:*). tzbusr^vm, wtmft? 
m. vymm^b'crH&mmtmmi&b. mimmt& 
m. mmimm^b'(o^i&im^mmm.b iz±mzix 



(3) 



[00 0 33 Ztlt>cr>o1b. mMntLX4*>ixmi£ 

< p e f c > a. awvh Kw&x'm&jimmt'&h 

tlX^Z. 

C00043 toftTmrnmrnt lxh. 

yxji>*y&b#V h'-Uf^?;^?^ HttfoS-^Bj 
It. 7;k*o;5r— slfyvMJ y^Xfch 'J7;^axf 
1/ > * / 5 7 h it L t aan t t <o»*«*p 4>*uc v a h . 

<4\ i**: ffiflrfe. T*tf>1±I!) WfflV^fL 

[00053 .ICO J: o 3rBTfl^F*IMllR*W!WI k LT 
ffl^4H*K*HfS«fiWS«. @17(c5cr4 

[0 0 0 63 #(i-fe;n{4, ift^mJSStJBt 1 0 k , a 
A^0«HE*ffl* Lfc£?L*flcT?BjS3 fix****** 

«k i o ^fflST-sm-ti. 4 3 t=sais*ut«iisfia i i 

ts*t/mxmi2b* Sims 1 l^WHCIgflSMS 
nfe#?L**WRo*a*l«OIBfe««s l 3 k . hh^hw 1 2 

i5b. m^mmmmw 1 4«Mi 1 2 csjim- 

Jii(:iI$W»ffil 2 ClMtf* 

-f&mmcoMimmtem 1 6 k . mmmwmmft 1 3^ 

WfflWfcKtt&JhJfcfcSJlRl 7k. 1 7K» 

(t^T#a*£fsw-s^*5S?rt» 1 8 1 . i<wfr 
1 8 tc 4 o rsKrt 
1 3^«-r?.»^sijffli-r-i.jDS*2^« 1 9 1 

[00073 Srfc. 01 7+. 2 0, 2 1(4. 

0, JKftSl ltJiWRflSWSl 23&»6*4K 

x^s&Kit-r s fc k «, K^msfflosimtt 1 3 k mit 
rmmmmb 1 4 toiaiwie«*ii«-r4a»«^- 

(c(4«pMimm# 1 3 fc K-fbffj©im«* 1 4 1 

[00083 -^ft^mmm 1 0 . jams 1 i&xxm 

ttfflHE 1 2 <4. is- M«C»lRS*lX8 0 . l*lgP»fiiffi 

*s . ftawmt 1 0 . m^ss 1 1 nsvmom 1 

2(4. 4«ttt#JtUTjEIWWc3»«**LTV^**&3&* 

mmMti 0 <7)&%L®t%iyhmmmzj:r>x&± 

K) . flUa 1 0 Ocm* JsUi. -r^rfc^-ia* 1 1 OcuGLbfc: 
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[00093 1 3 fci^fcJWB&fflBMg 

* 1 4 (4. 018 izmmmimmfa 1 3 £ft* lt*-t 
4 5(c. i^JH^mjsfrffi&i o-**«i 1 , 1 2<mmz 

ttXJE)jJ8tzB!8.2tlX^&i><Oi!> s 2>\<->. *LT. + 
dfc«fc:«ffil 1 . l 2coimfttz&itXiE-}jB<?>mt&Z& 
56 U IcDiE*^^(cMf4^xfit^l 5 (BtftfW 

xrxttisaii 6) saaKTfftcSKtTv^. hhwei 7 
tz^x i>nmx\ tp&mz&mi 1 . 1 2<mmz^ 
■^rcjEm^ism^BMU zcottBcDmrnzftgiAi 

[00103 tmxxmim 1 5 ofl«5(4. -e^-wx 
tmtfxmm 1 5 k (Kara tm s cms 
s&2 2 , 23 *^UTWis^jai»a(s»Ji*i*ifcS 
(t tn»wx«^7-*-;i/ h 2 4ts4 txem^x 

XVStem 1 6 «OMSISg|5(4Br<WJ^^«*&^-*-;W H 2 
6 fc4l^rt^j#Xi#aj^-*-^ H 2 7 Cil tX*3 

H 2 8*34^a]*^Hiv^*-/H^ 2 9(ljitT^ 
JD^*^S«19(4. &M»sfc4fc(iH*tt 

<r>i]-xvmm: fm vx'&timm&v>$r?iMBmx'& 

f&ZtlX^h. 

[00113 i<oi d (c«^§^^#.fif-fe;u l commti 
(41vmTk/h$v^ft, «»<0*fl[-fe/l'S:»JiL, it 

L^4>. ±IE04 o (c«^$ix^S!*<0[l*a^a 
»4«ffi(cS>oT(4<J:o4 5 *BIH*«ft->fe. 
[00 1 23 -r^r^*> . mm l l (:*S5r^tf^^ 

x*msT-&bbi>\,zmam\ 2izmm*izts®um 
m^Bfm®bLxmim®i2Wiz7i(tm&.-t&. z 

c?)*(4^7k k Df (f ilT v . £ co±^**^M(c:^ 
LTV^Sk. ®!^J^<7)«^(7)J5(f(^^,. Ltctf-? 

x. &&L*&m^Hzn&izmm-t&!mii t *>&. ^ 

X(;4-5T^ffi-r-5»^*^^flT^^». ZttiZX' 
(4. jgi'J^K'fl^JXfxocSSk k fctei8flSRI#*tf)SBl 

[00 1 33 L*>U fiaW5H*l«i««fi«fi-C 
(4. jE^fcm$nfcBKKMfflBfc«*14<04'ifc« 
(£E*rJBtf)««£S5£U -OiE^r^«t^(:l?-f^J^ 

^ftfsaii 6^nm j Ffi : (ciS(fr^i,^-c% Mflara^x 

coaSSS:±(f « i k tfit?. WftOJMr* *< "TS ■! 

[00 143 =5:^. e^I^Xc7)SSSSSr±(f *W4» # 
Ml^ftM 1 6 ^BrffiS. o4 K) moMZ b ©$r 
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xa. mmi i tmami 2tzm—m&ZTsm 
—m&izBf&Lx^*&. z<r>tzit>. mmmi wmfrf- 

WffWR 1 0 <c««M-4fR«tf>x -y hIMUtffi 1 2 
VKfFTWMm 1 0 W£fSrri>«isgox -y x'gfcfr k ** 
S^mMWM 1 OSr&X/CS&oftkok&O. 

&JS*ttate#£7UXj«»-*-4 k # Cx y it&fttzgz 
JjtfM* L . «g?«ffit 1 0 iO±ISX y S^MNcfc 

tt t t ^ « mtimxfr 6 a> $ ft-csas-f s o 

ft . § 4> t . i5#^«#«IBt 1 0 <0±IEPf x y 
BSISBMKS-fi 1 a k 1 0 co±IEWx y y*W 

ft. 

T(2. fcli*-iK>«**«llS LTftftJlJig 

ft . «ISBte%-fcft€FMI?l£»0>3 y ha-;^ 

H l 0 (ctt*&Sit*lHiffl**cp%-t:^ 0 . Vfetttttf 
[0017] § £>fc. «b;l^>a wc^» HfcOfcAfcliSf 

*. 4ft. ^ifcfcbfr-tfyo^LKflrC***:*). 
fl^&kSM&mga^^Tl^^. fit* 

[00 18] 

raH*«*oft. *£-C*»HI±. *fr£^L<r6]±$-£ 

#£k k tcay^? h*®ftiitf^m®mw®zm& 

-r&ZtZBttjk LTV**. 
[00 19] 

[pssrjs^-rsftft^a] _tiesft£j§j£-r§ft#> 
c mtfficft«)Hini. itb^msMik. 
w#^wm«*ffl5-c**M-* «t a ^iEa$iift«m 



m££mt?m<z&&ztix±im®miziimtfA s 
xiim^m^miiz^xmmtixz&ft-? ^< k 

[0020] 3rfc. M*5IHc«*SKB(cfcV^T, miffi 

«BRw«fitti&«3& t . mmmmmmntbcommmm 
izm^&Mxmz%i]B(r>m.mizttiii}-?&m®iz±Mz 

■&ij&<7)£kmz%!'>x®®tfx£mft-t'<*< mv>ixx 
[ o o 2 1 ] tft. m&bi iz&ztmiz&^x . mi 

hffimx-^m<?ffi&<mMizwiftt>tix\^ tzt, 

iz^\ 

[0022] l&Bmm&'tht:^^ iS*«4(^ 

tt^x-tm-t h x o izwm^titzmma x tmimm 
t, mmmmnftmizmmwztiJzmmmmMnft 
t . mmim&coftmizim&wztiKMti&tmmM 

fi-^-L^V'.^Ktc^Six-cv^S i t Ztmt LX^ 

[ o o 2 3 ] tea. msMAvrnwizii^x . mm® 
maxtfmm&immii. mft^WMmmzmmtzm 

mtfm%~>X^Xt>£^. 4ft. »*«4<0»lBt:*Ji^ 

s^«^«iKk r tmmx'&f&z ttx ^x i>x\K 
[oo24] ±ie@w^^-r«»ft^^. m#m8izm 

k. ltiiS^«^WlS^^ftl!ES$fLft«m®iy*«#: 
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ftmmte-t&imvMimmtemt . m?mmmmm 
co'&wm t mm®msmm& t ^ iz m. »t h tix ±ib 

^zffitfzmftmttmmwMizte^x, mmm* 
mmuz , iwtt<^N«s»m?»jjtS v - k £ 

WW: I/O**. 

[0025] SH*3a8K«**^fc:fe^T, lolE 

[0026] m& i fc«&«wcti, mwm&mm 
MiWMmmmftvmmmiztmt tmiz. 

[0027] -tfcfc^ 3\ jRftfii (fMUNS) OffiW 
LX^z. h . IK^ftl<«flK>1snRtt«a[*ft 
tiot^iO, {Kkrioocm 2 #gT"&£t>ok-$- 

lvo>4*TC\ — 32#1 OcmkSr-i.,, £*ifcjtfl/C. It 

imitzfazmix'te. wmcoMimmteM*. mm 

ffi&awcii. ttmn-gmizm^xmimtfAzmn 

comz. mm. mm.vvr&mtx'bZbLximi-z 
&miz}t^xm^iiz&&mix'ime>*&tii s 'j? 

*v ^ b fcfci . BMKW^^fltl&BEftji^-^ft S k 
»rt SrazS-rSBt-faPWXcoaBSSriiJn^-lirS - k ifiX' 

[0 0 28] 4fc. i<0J:dfc:«flS***»fc:»jftT* 

k (c* o , k mztmwm 

h&jBlzB&.X'Z hZb te$r* .o^O, &m%tt 

wrnzm®. Lfcttmximmmmmfcimwz&^mt 

iz&tfLXZ ZZblzZZtoX'. izkL&nsSMWmmto 
J: o tig § coffiv ^m&ffi L jWSfc* irtfflRfc: fc *tJE?f 
Sik^ffik^S. 
[0029] HM&H4(Cfli&WrCtt. 



BMfc»«£#j*l/0>*. LtzW^X. ffiJHFttimt 
tcliHx -y xgfcfr J o TSfcifU. »4hWffffi USrV*£ k 

*mstthc\bimmbti:&* 

[0030] tt&xa iz&hmixte. nm*mmi.£ 
mcoy vm&fflmmAcDBM*miLcD&f&2tit^®.x' 

**t-K.Wte*h - k *n>TS6k * . 
[003 1] 

«t4 1 ^4{iit?iJiC^LT«Ma»mfflO«ilSSr« 

[0032] &mtmttmmwMA 1 ti. 112 iz* 

■fXdlz. *fl[-fe^4 2 ^«iSc«« ^^as^oM 
«5t3^*«4 3a, 43b. |&|g&l4 4a, 44b. 
»5a, 4 5bS:-etT.maT*H\ dO^TSg 
t4 5a, 4 5b«04PSfl[a^Sr^a>/ F4 6^o 

x mnirc -wit ttz i> <r> b % *> x \ \h . 
[0033] o izmmztittmtmfrFmm 

)va 2imm%ixttmzftLxm$&hi}$\iizim. 

U mmm.4 3a, 43b 7 * 

mzmnLx^z . z <r> x t izm^.»^mtmmm4 
i sriHB-r-i. zbizx*). mmzmmtzA^-xvyk 

[0034] &fflm-iH i WmWM4 1 H(4. ^*c7) 

nmbmmiz^ ^mz^^m^^. m&wx* n 

-iVY4 9 a , mAyff^miti-?-^-lUV4 9 b. 
7-*-/P H 5 0 a , #fckv-tf h' 5 0 b . BHM 
^«7^*-;VK 5 1a, RflaO^StJB-?-*- 
F 5 1 b *^JlSr6jCBjS$fLT V^^, . Z tfDWTJlB 

stiiM^iisti4 1 £7>*fje-r&^-*-^ 

ktT'#^„ 

[0035] H3fctt*&-fe;P4 2<0*)!WfWHEbW*$ 
ixTV^S. #fi[-t;U4 2 {4. 4MaK0t<0kH«O«frc 
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^WMMfg 6 0 liJ¥§ tftz ki.H0. 1 8mmgJgO ^ <0 
(tzk tiimmi 0cm. J|ffl2 0cm. ««i®1l2 0 0cm 

2 ) izm&ztLfzffimme i intns6 2 ttmfm 

mZtiX^t. *^6 1fcJ:tfBMfcJW*6 2»4. J¥£ 
i: tf 0 . 4 mmO^ - d? >*£?L«fltf>*iIifc 6& 

s. 

fltfOfli 62(ct®6i5it/ia7 teSrT i o fc»4HPtt» 
WR 6 0 fciifcirr 4*:frJB<o«W*8S&*-ft fl«6 4# 
T&SSixT^S. flgB6 4c9ffi«y:£i3B6 3<Dffi»i:{4 

6 3 OX -y ^'gp A k flgp 6 4 OX •/ i*» B 

mnme 0 ^^-c^ii^tcs^^^i^M^i:^ 

o-C^S. JlttWfcti. Xy>n»AJ:9xy>*»Btf2 

MPfil6 ltc^$^£!igP6 3^1IX l 9Htf«ka(C. fl 
me 3 Oi« $ fc (SQTR tf^<07 •ySHMJKRv'— h 

v ttiMHHumt 6 0 m t sweaa 6 3<os$t 
mftk mam tJP*t*bfc 7 -y *rf A^ongstf*^- 

htHiW«$ntj/-;H>}6 7 , 6 8#IES$ft 

[0037] «gB&6 1 COWMBL 0M«@6 1 0 
H3i3i:l/ll6(fTtBffl!lt«i:. «*f4fii6 l^iO^t^'X 

#igfc£iJS£#vr^&. £OM*«ffl!l*m«[6 9«4. 8 

mme 9t=*jtts«sH«6 1 hojgMBflcii. m5& 
ix/meizh^xoiz. mmme nzmwx*m& 
•t&ti*b(?)im&tem7 otf®mm6 1 <vmi± o^z 
tcx-jfi&m&c izmmm e 1 ojBnc& 3 *i*ncgtx 

;Ltfi|llmm. $S§0. 5mm. ft§ 2 0cm. 2mmf-y^-tC 
9IHCTJS6 2^)H3*JJ:t^EI64»±iiHlt: 

i±. iMiaw6 2^<miffl#xcom&mmkMWffife 
k*¥tm-&miumsmmw.7 nmfms^tix^ 
«. £^imbw«ii!»«K7 it*, aaf^-^yfi-c 

»fi£$*iTU&. IMbtQSRIJMHK7 1 (c£t?*lMHH 
ti6 2i:tf>i£&ffi|*ifcU4. H4&£tfBl6(Ca%-4-J:3 



fttt»7 2jWRfc*lffi6 20ffi«J: 9 

s»j£$*m*4. i<oiMBW«ttai7 2t>, fcfcior 

iglmm. g£§0. 5mm. ^§2 0cm. 2mmf<yf-t50 
*R*tfc*iTV*«. Srii. 04tilSKl^ai!l*®S7 1 

[ 0 0 3 8 ] ^t©l!JSm« 6 9 OS 3 *S <t tm 6 #T 
ffifflltctSiD^*^!^ 7 3 tf&MES^ixTfc 0 . 

im^mm®. 7 3 <oia 3 & j i^h 6 +TBBWfc:ttH>aj« 

7 4*qe«!iaiS*iTV^. JffS*Sii«7 3(4. 

7 0 0SR«W2:*tA-r««fU(c?La 1 0 
mcr)«L7 5^WSmWftzX7-yuxcomW.7 6c7)M 
ffifc. fLSlOjtzm. iMBljBE*7 0^#?L*7v«a9 
m&i/-hlZ*-Xy&3 0%i&kZitt:mffi.7 7 5rffi 
SLT— #-fbLfclS§ 0 . 1 6n0>t>0rCftift&h.TVi 

[0039] H«W7 4J±aMPflr*-sK>1R»&WiA 
WET»Jjc V ^4 . 7 4 OJd^tK^S^ 7 3 

Miztist&mza. ^w^^-rhtiibeom^m 

8«1*'XM17 0<DiHft*«4:»i<W-4««fc:« 
f4Xf^«^^ 7 0 fc Wf tc«R»jSS*i.-C V ^ . 
[0040] S^«MMffi6 0 . mk#M%i^- h 6 
5. 66. y-;^6 7, 6 8. ^Sffl»««R6 9. 

K^Mm««7 1 . imfcmmm 3. ?#ai^7 4 
at> j:ifliw^»m k 4 9 b s-<i«-rs?L 

8 0, 81. $&*V^*-/PK 5 0 at3j;l^Sf*-e^^ 
~)V Y 5 0 b fcUMW" S?L8 2.83. S-ft^'Xtt^ 

5 1 b £fifj£-r&?L8 4,85 ^-t^ilfllflRriftlfca 

[0 04 1] -f-LT. «ma«8«m«?6 9 IC^tt ^il/i 

?L8 0 , 8 1 teat. K^IWJSS«7 1 Itfmhtl 

izm&mm 7 2 umawx. *m&/m\£t ztz#> 
o?L84. 85tat. &W&7 4\zmvbixkntm 

7 Sit<§&**mi/m#rfh ^^^IL8 2 , 8 3 (Cji 
tTV^I,. 

[0042] Z<7>£ 0 (C. dcO^tC^SIS^iS^M^ 

««as4 1 -ci4. m-itmmmmmm 1 cos«wi6 2 

£ i:&< . UMBW^«8B8[*iiMinS*&C: . 

[0043] ttb-h. ZCOmnig&iZli. B?^ffi6 
2i:tTMffll0cm. ^S2 0cm. ^il®W2 0 0cm2 



(7) 
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0. 5mm, ft§20cm, 2mmb'-yf-X*5 0*|S(fCV^ 

ft. 4-, mss^jg^o. 4A/cm2 ku tammm* 

4 0% kU K-ft^X (ffijR) latm 
4k, #SS^Jtt^»7 2$r^SM^J^^giEa 
(i, 3 OOcm/seck&ft. — *\ |3| t«fiiffi«2 0 Ocm 
2 X'JEX&OWte (— 2l*>*$ 1 4cn) ftJBV\ Ht» 

hWtMff^^Mt2 1 0 cm/sec kS: ft . Z<T>& 0 

£, *Mx-i±m tmmwmx-h *) &&t>iMm#x*M 
ma. 5mzmtoz-&&zktfT%z. tti&ix. 

zmzft 5 zbtfx-zz. £ 

(fft^k*^^ 1 ?, ««Hat=2oT*«ttlBi*t»S 

[0 0 44] i^>«kpfc:BKaffli62*jJ:tX«m 
®6 1 fc»5r#fc:j|»KT'#ft£kU\ #{4-fe;U4 2<Of 
HEM* «.«*»fc»j*T* 4 i k (==5: 0 . 

v&m.mtsfo t m&t ft KnnR& jc£&k£j&-c* ft £ 
k^&ft. -t%*>*>. <&m% , ®mmzm&istztitmx- 
mmmmsmfazmmzm^Btf.teBfcX'Z hzttz* 

ft«Dt\ fcfc*tf««a«tftS^J:'3fc:S;&«offiv*Rit 
aaHL*>«afe<rv>*MMct»JW-* - k J&HI&k&S . 

[ o o 4 5 ] 4fc . ±Efifrc«i. mm e 1 *j itrawt 
oP^a , b tm^nmrnm e o *sw,-cjt^ us: \ u 

3(=tt¥W6 lt>J:lXK^fig6 2Sr?g«LTV»S. L 
tcif-y X . flffl^f TOMB* 6 0 t:l«X -y i/gfcft A , B 
J:oTlfc4;h.«aMhW5P£U2rvvrfcfc$rft. dcofc 

JR«SH*^**7'^jS»t&k*tt«j|&ik. & 
TO*>-feA<tt«>ft»tfc:lR tt ±3* Lfcx -y A ■ 

it-rsik3&«i»r«gk^s. 

C0046] H9Kli, itf5Mfc:«R&*<a-fe;Wkfi!*W 

fro fctejfeft^S *UC V > & . «3ftflfl<^»ffl-fe;P-C«» 2 
0 0 0timX--b)VmBtfQ. 2V*TfiTLfc#. <IO 
ft#ffi-fe;l/Tli4 0 0 0«na*ttiT fc-b;PWE 

[0 04 7] Sfcfc, x^'j-yWiCiO. 
fflffl»#«ttRliatS'- h 6 5 , 6 6 OBXtZim < & 

v-yjtf-yzm^xmftLfzmmmti 
£v&immzm^x%mMm*'ff-otztz?>. 191: 

m.X'&&LLX^&cn>X\ n.S^WL^S^rj>ho-;U 
ft £ k ft . 



[0048] -T3r;b*> ,010 tCi4JJeOTfc««#<iH= 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid 
highpolymer type fuel cell which can be equipped 
with a long lifetime. 

SOLUTION: A solid highpolymer type fuel cell 
includes unit cells 42 in which a fuel electrode 61 
and oxidator electrode 62 are arranged in such a 
way as pinching a highpolymer electrolyte film 60, 
wherein the two electrodes 61 and 62 are formed 
as not overlapping while their edge parts A and B 
in the regions contacting with the electrolyte film 
60 are pinching the film 60. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Polymer electrolyte membrane, and a fuel electrode and an oxidizing agent pole which 
have been arranged so that this polymer electrolyte membrane may be pinched by mutual, A fuel 
electrode side collector by which contact arrangement was carried out at the back of said fuel 
electrode, and the oxidizing agent pole side charge collector by which contact arrangement was 
carried out at the back of said oxidizing agent pole, Two or more fuel-supply slots which are 
formed in a field in contact with said fuel electrode of said fuel electrode side collector, and 
carry out distribution supply of the fuel gas at the above-mentioned fuel electrode, In a polymer 
electrolyte fuel cell provided with a unit cell including two or more oxidizer supply grooves which 
are formed in a field in contact with said oxidizing agent pole of said oxidizing agent pole side 
charge collector, and carry out distribution supply of the oxidant gas in the above-mentioned 
oxidizing agent pole, A polymer electrolyte fuel cell, wherein said two or more oxidizer supply 
grooves are provided that a rectangular field should be covered mostly and oxidant gas should be 
guided along a long side of the above-mentioned rectangle into a field in contact with said 
oxidizing agent pole of said oxidizing agent pole side charge collector. 

[Claim 2]The polymer electrolyte fuel cell according to claim 1, wherein said two or more fuel- 
supply slots are provided that it should show fuel gas along a long side of the above-mentioned 
rectangle in a field in contact with said fuel electrode of said fuel electrode side collector to a 
field which counters a field of said rectangle. 

[Claim 3]The polymer electrolyte fuel cell according to claim 1, wherein an internal manifold for 
supplying said fuel gas and said oxidant gas to said unit cell is provided in the outside of a field 
of the above-mentioned rectangle by the shorter side side in a field of said rectangle. 
[Claim 4]Polymer electrolyte membrane, and a fuel electrode and an oxidizing agent pole which 
have been arranged so that this polymer electrolyte membrane may be pinched by mutual, A fuel 
electrode side collector by which contact arrangement was carried out at the back of said fuel 
electrode, and the oxidizing agent pole side charge collector by which contact arrangement was 
carried out at the back of said oxidizing agent pole, Two or more fuel-supply slots which are 
formed in a field in contact with said fuel electrode of said fuel electrode side collector, and 
carry out distribution supply of the fuel gas at the above-mentioned fuel electrode, In a polymer 
electrolyte fuel cell provided with a unit cell containing two or more oxidizer supply groove **** 
which are formed in a field in contact with said oxidizing agent pole of said oxidizing agent pole 
side charge collector, and carry out distribution supply of the oxidant gas in the above- 
mentioned oxidizing agent pole, A polymer electrolyte fuel cell, wherein said fuel electrode and 
said oxidizing agent pole are formed in shape in which an edge part of a field in contact with said 
each polymer electrolyte membrane does not polymerize on both sides of the above-mentioned 
polymer electrolyte membrane. 

[Claim 5]The polymer electrolyte fuel cell according to claim 4, wherein area in contact with said 
polymer electrolyte membrane differs between said fuel electrode and said oxidizing agent pole. 
[Claim 6]Heights which form a field in contact with said polymer electrolyte membrane in said 
fuel electrode and said oxidizing agent pole are formed, respectively, The polymer electrolyte fuel 
cell according to claim 4, wherein it is equipped with frame shape reinforcement sheets formed in 
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the almost same thickness as height of the above-mentioned heights so that these heights might 
be surrounded. 

[Claim 7]Said frame shape reinforcement sheets are polymer electrolyte ftjel cells to a 
description in Claim 6 currently forming with the same material as said polymer electrolyte 
membrane. 

[Claim 8]Polymer electrolyte membrane, and a fuel electrode and an oxidizing agent pole which 
have been arranged so that this polymer electrolyte membrane may be pinched by mutual, A fuel 
electrode side collector by which contact arrangement was carried out at the back of said fuel 
electrode, and the oxidizing agent pole side charge collector by which contact arrangement was 
carried out at the back of said oxidizing agent pole. Two or more fuel-supply slots which are 
formed in a field in contact with said fuel electrode of said fuel electrode side collector, and 
carry out distribution supply of the fuel gas at the above-mentioned fuel electrode, Two or more 
oxidizer supply grooves which are formed in a field in contact with said oxidizing agent pole of 
said oxidizing agent pole side charge collector, and carry out distribution supply of the oxidant 
gas in the above-mentioned oxidizing agent pole, A cold plate to which it is provided in the back 
side of said fuel electrode side collector, and shows cooling water, In a polymer electrolyte fuel 
cell provided with a unit cell containing a humidifying water transparent plate which controls 
quantity in which some water which it was provided between this cold plate and said fuel 
electrode side collector, and was shown by the above-mentioned cold plate shifts to the above- 
mentioned fuel electrode side collector, A polymer electrolyte fuel cell, wherein said humidifying 
water transparent plate is formed by a conductive non-sintering member. 

[Claim 9]The polymer electrolyte fuel cell according to claim 8, wherein said humidifying water 
transparent plate is formed with sheet metal of fluororesin material of porous structure 
containing an electrical conducting material. 

[Claim 10]The polymer electrolyte fuel cell according to claim 8 with which said humidifying 
water transparent plate is characterized by a monotonous and formed thing in which a hole from 
which a size differs was drilled. 

[Claim 11]A polymer electrolyte fuel cell, wherein between said layered products which are 
installed side by side in the direction characterized by comprising the following the direction and 
a layered product which carried out the plural laminates of the unit cell cross at right angles to a 
laminating direction of said unit cell, and adjoin is electrically connected in series. [ two or more ] 
Polymer electrolyte membrane. 

A fuel electrode and an oxidizing agent pole which have been arranged so that this polymer 
electrolyte membrane may be pinched by mutual. 

A fuel electrode side collector by which contact arrangement was carried out at the back of said 
fuel electrode. 

Two or more fuel-supply slots which are formed in a field in contact with said fuel electrode of 
the oxidizing agent pole side charge collector by which contact arrangement was carried out, and 
said fuel electrode side collector at the back of said oxidizing agent pole, and carry out 
distribution supply of the fuel gas at the above-mentioned fuel electrode, Two or more oxidizer 
supply grooves which are formed in a field in contact with said oxidizing agent pole of said 
oxidizing agent pole side charge collector, and carry out distribution supply of the oxidant gas in 
the above-mentioned oxidizing agent pole. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the polymer electrolyte fuel cell using the 
composite of the inorganic matter which has the poly membrane or hydrogen ion conductivity 
which has hydrogen ion conductivity or organic-materials powder, and the polymer material as a 
binder as an electrolyte. 
[0002] 

[Description of the Prior Art]In recent years, the fuel cell attracts attention as an efficient 
energy converting device. A fuel cell is divided roughly into low temperature operation fuel cells, 
such as an alkali type, a solid polymer type, and a phosphoric acid type, and elevated- 
temperature operating fuel cells, such as a melting carbonate type and a solid oxide type, by the 
kind of electrolyte to be used, for example. 

[0003]Among these, since high power density is obtained with a compact structure and it can 
moreover operate by a simple system, the polymer electrolyte fuel cell (PEFC) using the polymer 
electrolyte membrane which has ion conductivity as an electrolyte attracts attention as power 
supplies the object for the universes, the object for a detached island, the constant object for 
grounds, for vehicles, etc. 

[0004]What graftHzed trifluoroethylene to the cation exchange membrane of a polystyrene 
system with a sulfonic group, the mixture of fluorocarbon sulfonic acid and polyvinylidene 
fluoride, and the fluorocarbon matrix, and was added to them as polymer electrolyte membrane is 
known. These days, the perfluorocarbon-sulfonic-acid film (for example, Nafion: a trade name, 
the Du Pont make) etc. are used. 

[0005]The polymer electrolyte fuel cell using such polymer electrolyte membrane as an 
electrolyte is constituted as a layered product structure which carried out the plural laminates of 
the unit cell 1 usually formed as shown in drawing 1 7 . 

[0006]The fuel electrode 11 and the oxidizing agent pole 12 which have been arranged so that 
the unit cell 1 may be formed by the porous body which supported the polymer electrolyte 
membrane 10 and the catalyst of platinum etc. and the polymer electrolyte membrane 10 may be 
pinched by mutual, The fuel electrode side collector 13 made from a porous body by which 
contact arrangement was carried out at the back of the fuel electrode 11, Two or more fuel- 
supply slots 15 which are formed in the field in contact with the fuel electrode 1 1 of the oxidizing 
agent pole side charge collector 14 by which contact arrangement was carried out, and the fuel 
electrode side collector 13 at the back of the oxidizing agent pole 12, and carry out distribution 
supply of the fuel gas at the fuel electrode 11, Two or more oxidizer supply grooves 16 which are 
formed in the field in contact with the oxidizing agent pole 12 of the oxidizing agent pole side 
charge collector 14, and carry out distribution supply of the oxidant gas in the oxidizing agent 
pole 1 2, It comprises the cold plate 1 7 formed in the back side of the fuel electrode side 
collector 13, the cooling water guide rail 18 to which it is provided in this cold plate 17, and 
shows cooling water, and the humidifying water transparent plate 19 with which some water 
shown by this cooling water guide rail 18 controls the quantity which shifts to the fuel electrode 
side collector 13. 
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[0007]The inside of drawing 17 , and 20 and 21, While surrounding the circumference of the 
membrane electrode complex which consists of the polymer electrolyte membrane 10, the fuel 
electrode 1 1, and the oxidizing agent pole 12 and preventing disclosure of fuel gas and oxidant 
gas, the frame shape spacer which secures the insulation between the fuel electrode side 
collector 13 and the oxidizing agent pole side charge collector 14 is shown. When not making the 
cold plate 17 intervene, the fuel electrode side collector 13 and the oxidizing agent pole side 
charge collector 14 may be unified. 

[0008]The polymer electrolyte membrane 10, the fuel electrode 11, and the oxidizing agent pole 
1 2 are formed in the sheet shaped. 

The thickness is formed in 1 mm or less for internal resistance reduction. 

The polymer electrolyte membrane 10, the fuel electrode 11, and the oxidizing agent pole 12 are 
formed in the square in consideration of productivity in many cases. And the area is decided by 
the current value required for power generation, and the current value per unit area, i.e., current 

density, and there is in general much more than 100 cm 2 , i.e., the thing by which one side is set 
as 10 cm or more. 

[0009]As the fuel electrode side collector 1 3 and the oxidizing agent pole side charge collector 
14 are shown in drawing 18 on behalf of the fuel electrode side collector 13, are formed in the 
square by many according to the shape of the polymer electrolyte membrane 10 or each poles 
1 1 and 12. And according to the shape of each poles 1 1 and 12, the square field was set as the 
center section, and the fuel gas supply groove 15 (oxidant gas supply groove 16) is established in 
two or more parallel to the field of this square. The same might be said of the cold plate 17, the 
square field was set as the center section according to the shape of each poles 1 1 and 12, and 
the cooling water guide rail 18 is established in two or more parallel to the field of this square. 
[0010]The both ends of the fuel gas supply groove 15 lead to the fuel gas supply manifold 24 and 
the fuel gas exhaust manifold 25 which were provided in the edge part of the lamination element 
in the laminating direction via the interconnecting catwalks 22 and 23 formed in the respectively 
almost same depth as the fuel gas supply groove 15. Similarly, the both ends of the oxidant gas 
supply groove 16 lead to the oxidant gas supply manifold 26 and the oxidant gas exhaust 
manifold 27, and the both ends of the cooling water guide rail 18 lead to the cooling water supply 
manifold 28 and the cooling-water-discharge manifold 29. On the other hand, the humidifying 
water transparent plate 19 is formed with the conductive porosity sheet metal which sintered 
and obtained metal powder or the carbon powder of hydrophilic nature. 

[0011]Less than 1V and since the electromotive force of the unit cell 1 constituted in this way is 
small, two or more unit cells are laminated, and he connects in series, and is trying to acquire 
required electromotive force. However, if it was in the conventional polymer electrolyte fuel cell 
constituted as mentioned above, there were the following problems. 

[0012]That is, if a cell reaction is made to perform, supplying the oxidant gas containing oxygen 
to the oxidizing agent pole 12 while supplying the fuel gas which contains hydrogen in the fuel 
electrode 1 1, it will be generated by water in the oxidizing agent pole 12 side as a by-product of 
this cell reaction. This water is called produced water. If this produced water exists so much, it 
will become the hindrance of supply of oxidant gas. Therefore, it is necessary to eliminate 
produced water outside promptly. Produced water shifts to the oxidant gas supply groove 1 6 
easily. For this reason, generally, oxidant gas is supplied superfluously and the method of 
discharging with unreacted oxidant gas is taken. In this method, the rate of flow of oxidant gas 
serves as an important parameter with the flow of superfluous oxidant gas. That is, many 
produced water can be discharged, so that the rate of flow is early. 

[0013]However, since the square field was set as the center section of the oxidizing agent pole 
side charge collector 14 formed in the square in the conventional polymer electrolyte fuel cell 
and the oxidant gas supply groove 16 is established in two or more parallel to the field of this 
square, It was difficult to raise the rate of flow of oxidant gas, and it difficult to lengthen the life 
of a cell. 

[0014]In order to raise the rate of flow of oxidant gas, the cross-section area, i.e., the tooth 
depth, and width of each oxidant gas supply groove 16 are realizable by making it small, but when 
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the area of an electrode is small, realization becomes difficult from a point of process tolerance. 
[0015]If it is in the conventional polymer electrolyte fuel cell, the fuel electrode 1 1 and the 
oxidizing agent pole 12 are formed in an identical size and an identical area. For this reason, it 
becomes that with which the edge part of the field in contact with the edge part of a field in 
contact with the polymer electrolyte membrane 10 of the fuel electrode 11 and the polymer 
electrolyte membrane 10 of the oxidizing agent pole 12 lapped on both sides of the polymer 
electrolyte membrane 10, When carrying out press forming of the membrane electrode complex 
which consists of the polymer electrolyte membrane 10, the fuel electrode 11, and the oxidizing 
agent pole 12, the pressure concentrated on the edge part, and there was a possibility that the 
portion in contact with the above-mentioned edge part of the polymer electrolyte membrane 10 
might be pushed from both, and might be damaged. In the time of power generation, when the 
portion pinched by both the above-mentioned edge parts of the polymer electrolyte membrane 
10 is in the state where mechanical stress has always started and prolonged operation was 
performed by bolting of a cell, the portion pinched by both the above-mentioned edge parts of 
the polymer electrolyte membrane 10 may have deteriorated and damaged it. 
[0016]If it is in the conventional polymer electrolyte fuel cell, the humidifying water transparent 
plate 19 which sintered and obtained metal powder or carbon powder is used. In such a sintered 
compact, it is easy to produce a difference in porous structure by the conditions of sintering. 
Control of an aperture uniform at the time of sintering or fine-pores capacity is difficult. For this 
reason, also in the same humidifying water transparent plate 19, the aperture and fine-pores 
capacity of each part show dispersion, and an aperture and fine-pores capacity show dispersion 
about every sheet of the humidifying water transparent plate 19 further. With such dispersion, 
the humidifying water supplied to the polymer electrolyte membrane 10 became uneven, and the 
problem which becomes unstable also had battery capacity. 

[001 7]Although it is thin for miniaturization of a cell and a thing with a mechanical strength is 
needed, in the conventional manufacturing method which sinters powder, the thickness of about 
1 mm of outlines is needed. Since it is a porous body of metal or carbon, if it is made thin, a 
mechanical strength will be lost, after all, with the conventional humidifying water transparent 
plate, it can be thin, a thing with a mechanical strength cannot be manufactured, and a compact 
cell cannot be realized. 
[0018] 

[Problem(s) to be Solved by the Invention]lf it was in the conventional polymer electrolyte fuel 
cell like ****, prompt discharge of produced water was difficult, moreover big mechanical stress 
was easily added to polymer electrolyte membrane, and there was a problem that the life as a 
cell was short, for the Reason of being unable to supply water to polymer electrolyte membrane 
good moreover. Then, an object of this invention is to provide a compact polymer electrolyte fuel 
cell, while raising a life remarkably. 
[0019] 

[Means for Solving the Problem]To achieve the above objects, in an invention concerning Claim 
1. Polymer electrolyte membrane, and a fuel electrode and an oxidizing agent pole which have 
been arranged so that this polymer electrolyte membrane may be pinched by mutual, A fuel 
electrode side collector by which contact arrangement was carried out at the back of said fuel 
electrode, and the oxidizing agent pole side charge collector by which contact arrangement was 
carried out at the back of said oxidizing agent pole, Two or more fuel-supply slots which are 
formed in a field in contact with said fuel electrode of said fuel electrode side collector, and 
carry out distribution supply of the fuel gas at the above-mentioned fuel electrode, In a polymer 
electrolyte fuel cell provided with a unit cell including two or more oxidizer supply grooves which 
are formed in a field in contact with said oxidizing agent pole of said oxidizing agent pole side 
charge collector, and carry out distribution supply of the oxidant gas in the above-mentioned 
oxidizing agent pole, It is characterized by providing said two or more oxidizer supply grooves 
that a rectangular field should be covered mostly and oxidant gas should be guided along a long 
side of the above-mentioned rectangle into a field in contact with said oxidizing agent pole of 
said oxidizing agent pole side charge collector. 

[0020]In an invention concerning Claim 1, said two or more fuel-supply slots may be provided 
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that it should show fuel gas along a long side of the above-mentioned rectangle in a field in 
contact with said fuel electrode of said fuel electrode side collector to a field which counters a 
field of said rectangle. 

[0021 ]In an invention concerning Claim 1, it is still better to provide an internal manifold for 
supplying said fuel gas and said oxidant gas to said unit cell in the outside of a rectangular field 
by the shorter side side in a field of said rectangle. 

[0022]To achieve the above objects, in an invention concerning Claim 4. Polymer electrolyte 
membrane, and a fuel electrode and an oxidizing agent pole which have been arranged so that 
this polymer electrolyte membrane may be pinched by mutual, A fuel electrode side collector by 
which contact arrangement was carried out at the back of said fuel electrode, and the oxidizing 
agent pole side charge collector by which contact arrangement was carried out at the back of 
said oxidizing agent pole, Two or more fuel-supply slots which are formed in a field in contact 
with said fuel electrode of said fuel electrode side collector, and carry out distribution supply of 
the fuel gas at the above-mentioned fuel electrode, In a polymer electrolyte fuel cell provided 
with a unit cell containing two or more oxidizer supply groove **** which are formed in a field in 
contact with said oxidizing agent pole of said oxidizing agent pole side charge collector, and carry 
out distribution supply of the oxidant gas in the above-mentioned oxidizing agent pole, Said fuel 
electrode and said oxidizing agent pole are characterized by forming an edge part of a field in 
contact with said each polymer electrolyte membrane in shape which does not polymerize on 
both sides of the above-mentioned polymer electrolyte membrane. 

[0023]In an invention of Claim 4, area in contact with polymer electrolyte membrane may differ 
between said fuel electrode and said oxidizing agent pole. In an invention of Claim 4, heights 
which form a field in contact with said polymer electrolyte membrane are formed in said fuel 
electrode and said oxidizing agent pole, respectively, and it may be equipped with frame shape 
reinforcement sheets formed in the almost same thickness as height of the above-mentioned 
heights so that these heights might be surrounded. And said frame shape reinforcement sheets 
may be formed with the same material as said polymer electrolyte membrane. 
[0024]To achieve the above objects, in an invention concerning Claim 8. Polymer electrolyte 
membrane, and a fuel electrode and an oxidizing agent pole which have been arranged so that 
this polymer electrolyte membrane may be pinched by mutual, A fuel electrode side collector by 
which contact arrangement was carried out at the back of said fuel electrode, and the oxidizing 
agent pole side charge collector by which contact arrangement was carried out at the back of 
said oxidizing agent pole, Two or more fuel-supply slots which are formed in a field in contact 
with said fuel electrode of said fuel electrode side collector, and carry out distribution supply of 
the fuel gas at the above-mentioned fuel electrode, Two or more oxidizer supply grooves which 
are formed in a field in contact with said oxidizing agent pole of said oxidizing agent pole side 
charge collector, and carry out distribution supply of the oxidant gas in the above-mentioned 
oxidizing agent pole, A cold plate to which it is provided in the back side of said fuel electrode 
side collector, and shows cooling water, In a polymer electrolyte fuel cell provided with a unit cell 
containing a humidifying water transparent plate which controls quantity in which some water 
which it was provided between this cold plate and said fuel electrode side collector, and was 
shown by the above-mentioned cold plate shifts to the above-mentioned fuel electrode side 
collector, Said humidifying water transparent plate is characterized by being formed by a 
conductive non-sintering member. 

[0025]in an invention concerning Claim 8, a hole which may be formed with sheet metal of 
fluororesin material of porous structure in which said humidifying water transparent plate 
includes an electrical conducting material and from which it carries out and a size differs was 
formed — it is monotonous and may be formed. 

[0026]Since it has provided that it should show oxidant gas to a rectangular field along a long 
side of the above-mentioned rectangle in an invention concerning Claim 1 almost covering a field 
which contacts an oxidizing agent pole of the oxidizing agent pole side charge collector in two or 
more oxidizer supply grooves, Without making small the depth and width of each oxidizer supply 
groove (i.e., without it causes difficultHzation of manufacture), the rate of flow of oxidant gas can 
be made to increase, and, as a result, produced water can be eliminated good. 
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[0027]That is, it thinks on the basis of area of a fuel electrode (oxidizing agent pole) now. Like 
the above-mentioned, area of an electrode shall be decided by current density and shall be 100 

cm 2 necessity temporarily. Since a square electrode is used in the conventional polymer 
electrolyte fuel cell, one side is set to 10 cm. On the other hand, in an invention concerning 
Claim 1, since two or more oxidizer supply grooves are established in a rectangular field almost 
covering a field in contact with an oxidizing agent pole of the oxidizing agent pole side charge 
collector, it is not necessary to form an electrode in a square. For example, it may form in a 
rectangle whose shorter side is 7 cm and whose long side is 14.3 cm. And in an invention 
concerning Claim 1, an oxidizer supply groove is provided so that oxidant gas may be guided 
along a rectangular long side. Therefore, when it compares the same [ a tooth depth a flute 
width, and an allocation pitch ], there will be few numbers of a slot at an invention which relates 
to Claim 1 compared with the former. Supposing a supply pressure of oxidant gas is constant, 
only a part with few numbers of an oxidizer supply groove can make the rate of flow of oxidant 
gas which carries out conduction of the inside of an oxidizer supply groove increase. Therefore, 
produced water can be eliminated good. 

[0028]That an electrode can be formed in a rectangle in this way can form in a rectangle plane 
shape of a unit cell, and a cross-section area which can form in a rectangle and intersects 
perpendicularly with a laminating direction of a fuel cell layered product. That is, since a fuel cell 
layered product can be flatly formed in near shape where a required electrode area is secured, it 
becomes possible to correspond also to an object which has only installation space where height 
is low, for example like an electromobile. 

[0029]In an invention concerning Claim 4, a fuel electrode and an oxidizing agent pole are formed 
so that an edge part of a field in contact with polymer electrolyte membrane of a fuel electrode 
and an oxidizing agent pole may not polymerize on both sides of polymer electrolyte membrane, 
therefore — polymer electrolyte membrane — both edge parts — a portion pinched will not 
exist. For this reason, when carrying out press forming of the membrane electrode complex, it 
becomes possible to prevent polymer electrolyte membrane from being damaged by existence of 
an edge part mentioned above even if it, of course, faced things and cell bolting at the time of 
power generation. 

[0030]Since a humidifying water transparent plate is formed in an invention concerning Claim 8 
with a plate with which sheet metal of a conductive non-sintering member, for example, 
fluororesin material of porous structure containing an electrical conducting material, and fine 
pores were formed, control of an aperture or fine-pores capacity is very easy. Therefore, it 
becomes possible to supply humidifying water to polymer electrolyte membrane uniformly. 
[0031] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described, referring 
to Drawings. The perspective view of the polymer electrolyte fuel cell built over drawing 1 at one 
embodiment of this invention and the example which connected the polymer electrolyte fuel cell 
41 to four-piece series here, and constituted the power supply for electromobiles is shown. 
[0032]Each polymer electrolyte fuel cell 41 carries out the plural laminates of the unit cell 42, as 
shown in drawing 2 , The plate conducting 43a and 43b, the electric insulating plates 44a and 44b, 
and the end plates 45a and 45b of reliance are in the both ends of this layered product, 
respectively, and it has become what bound tight between 4 corner positions of the end plates 
45a and 45b using the insulation rod 46, and was unified in this state. 

[0033]The section where the laminating direction and each polymer electrolyte fuel cell 41 
constituted in this way crosses at right angles is formed in the rectangle. And a shorter side and 
a shorter side are made to adjoin, [ in / for the four polymer electrolyte fuel cells 41 / the 
section ] It installed in the direction which intersects perpendicularly to the direction by which 
the unit cell 42 is laminated side by side, and between the layered products which connect the 
boss bar 47 which protruded on the plate conducting 43a and 43b with the lead 48, and adjoin is 
electrically connected in series. Thus, the overall height of the space in which a power supply is 
installed can be made low, and it enables it to install in the space where the height of the under 
floor of a car, etc. is low by arranging the polymer electrolyte fuel cell 41. 
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[0034]In each polymer electrolyte fuel cell 41, like the conventional cell, fuel gas required for 
power generation, The fuel gas supply manifold 49a for supplying and discharging oxidant gas and 
cooling water, the fuel gas exhaust manifold 49b, The feed water manifold 50a, the drain manifold 
50b, the oxidant gas supply manifold 51a, and the oxidant gas exhaust manifold 51b are formed in 
the laminating direction. In this example, the manifolds to which the adjoining polymer electrolyte 
fuel cell 41 corresponds are connected in series. Of course, it can also supply in parallel. 
[0035]The exploded perspective view of the unit cell 42 is shown in drawing 3 . The unit cell 42 is 
provided with the polymer electrolyte membrane 60 formed with the same construction material 
as a publicly known thing. This polymer electrolyte membrane 60 is a thing about 0.18 mm thick, 
Contact arrangement of the fuel electrode 61 and the oxidizing agent pole 62 which were formed 
in the rectangle (for example, 10 cm of shorter sides, 20 cm of long sides, electrode area 200 

cm 2 ) so that a shorter side might be located in the side by which the manifold is formed in both 
sides in an area smaller than polymer electrolyte membrane is carried out. The fuel electrode 61 
and the oxidizing agent pole 62 are what applied the carbon particle having contained platinum, 
and are formed in the 0.4-mm-thick surface of the porous body made from carbon. 
[0036]The heights 63 which specify the field (area) of the rectangle which contacts the polymer 
electrolyte membrane 60 as shown in drawing 6 and drawing 7 in the fuel electrode 61 are 
formed. The heights 64 which specify the field of the rectangle which similarly contacts the 
polymer electrolyte membrane 60 as shown in drawing 6 and drawing 7 also in the oxidizing agent 
pole 62 are formed. Unlike the area of the heights 63, the area of the heights 64 is set as size 
here. That is, edge part A of the heights 63 and edge part B of the heights 64 have an area 
relation which does not lap with a laminating direction on both sides of the polymer electrolyte 
membrane 60. Specifically, edge part B has an area relation located in the 2-5-mm outside from 
edge part A. And it is equipped with the frame shape reinforcement sheets 65 formed in the 
sheet shape of the almost same thickness as the height of the heights 63 with the same 
construction material as the fluoro-resin system sheet of the almost same thickness as the 
height of the heights 63, or the polymer electrolyte membrane 60 so that the heights 63 formed 
in the fuel electrode 61 may be surrounded. It is equipped with the frame shape reinforcement 
sheets 65 which similarly were formed in the same sheet shape also as the circumference of the 
heights 64 formed in the oxidizing agent pole 62. The sealants 67 and 68 formed in frame shape 
with insulation sheets, such as fluorocarbon rubber with the almost same thickness as these 
peripheral parts, are arranged at the peripheral part of the fuel electrode 61 and the oxidizing 
agent pole 62. 

[0037]Contact arrangement of the fuel electrode side collecting electrode plate 69 which 
exhibits the supply function of fuel gas and current collection function to the fuel electrode 61 is 
carried out at the back side [ of the fuel electrode 61 ], i.e., drawing 3 of fuel electrode 61, and 
drawing 6 Nakashita side side. This fuel electrode side collecting electrode plate 69 is formed 
with the carbon porous plate of hydrophilic nature. In the contact surface with the fuel electrode 
61 in the fuel electrode side collecting electrode plate 69, as shown also in drawing 5 and 
drawing 6 , two or more fuel-supply slots 70 for supplying fuel gas to the fuel electrode 61 are 
formed at the relation prolonged in the direction which meets the long side of the fuel electrode 
61 to the field C of a rectangle smaller than the area of the fuel electrode 61. The 50 fuel-supply 
slots 70 are established, for example in 1 mm in width, a depth of 0.5 mm, 20 cm in length, and a 
2-mm pitch. Similarly, contact arrangement of the oxidizing agent pole side collecting electrode 
plate 71 which exhibits the supply function of oxidant gas and current collection function to the 
oxidizing agent pole 62 is carried out at the drawing 3 [ by the side of / 62 / the back of the 
oxidizing agent pole 62 (i.e., an oxidizing agent pole) ], and drawing 6 Nakagami side side. This 
oxidizing agent pole side collecting electrode plate 71 is formed with the precise carbon plate. In 
a contact surface with the oxidizing agent pole 62 in the oxidizing agent pole side collecting 
electrode plate 71, As shown in drawing 4 and drawing 6 , two or more oxidizer supply grooves 72 
for supplying oxidant gas to the oxidizing agent pole 62 are formed in the relation prolonged in 
the direction which meets the long side of the oxidizing agent pole 62 to the field D of a 
rectangle smaller than the area of the oxidizing agent pole 62. For example, 50 of this oxidizer 
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supply groove 72 are provided in 1 mm in width, a depth of 0.5 mm, 20 cm in length, and a 2-mm 
pitch. Drawing 4 is shown as a figure which looked at the oxidizing agent pole side collecting 
electrode plate 71 from the bottom in drawing 3. 

[0038]Contact arrangement of the humidifying water transparent plate 73 is carried out at the 
drawing 3 [ of the fuel electrode side collecting electrode plate 69 ] f and drawing 6 Nakashita 
side side, and contact arrangement of the cold plate 74 is carried out at the drawing 3 [ of this 
humidifying water transparent plate 73 1 and drawing 6 Nakashita side side. The humidifying 
water transparent plate 73 so that it may be shown in the non-sintering board which has 
conductivity, for example, drawing 8 , To both sides of the stainless sheet metal 76 which formed 
hundreds of fine pores 75 with the aperture of 10 micrometers in the region disposing of the fuel 
gas supply groove 70, and the field which counters. It is a thing with a thickness of 0.16 mm 
which has arranged the sheet metal 77 in which carbon was made to mix 30% on the porosity 
fluoro-resin system sheet of 10 micrometers in an aperture, and 70% of fine-pores capacity, and 
was united with it, and is formed. 

[0039]The cold plate 74 is formed with a precise carbon plate or metal plate. Two or more guide 
rails 78 for showing cooling water to the field located in the humidifying water transparent plate 
73 side of the cold plate 74 are formed in the region disposing of the fuel gas supply groove 70, 
and the field which counters in parallel with the fuel gas supply groove 70. 
[0040]Both the short side parts of the polymer electrolyte membrane 60, the frame shape 
reinforcement sheets 65 and 66, the sealants 67 and 68, the fuel electrode side collecting 
electrode plate 69, the oxidizing agent pole side collecting electrode plate 71, the humidifying 
water transparent plate 73, and the cold plate 74 (by the shorter side side of the rectangular 
fields C and D.) And out of the field of the above-mentioned rectangle, The holes 82 and 83, the 
oxidant gas supply manifold 51a, and the oxidant gas exhaust manifold 51b which constitute the 
holes 80 and 81, the feed water manifold 50a, and the drain manifold 50b which constitute the 
fuel gas supply manifold 49a and the fuel gas exhaust manifold 49b. The holes 84 and 85 to 
constitute are formed in the relation which leads to a laminating direction, respectively. 
[0041] And the fuel gas supply groove 70 established in the fuel electrode side collecting 
electrode plate 69 leads to the holes 80 and 81 for supplying / discharging fuel gas, The oxidizer 
supply groove 72 established in the oxidizing agent pole side collecting electrode plate 71 leads 
to the holes 82 and 83 for the guide rail 78 established in the cold plate 74 to supply / discharge 
cooling water through the holes 84 and 85 for supplying / discharging oxidant gas. 
[0042]Thus, in the polymer electrolyte fuel cell 41 concerning this example. Since two or more 
oxidizer supply grooves 72 of the field in contact with the oxidizing agent pole 62 of the oxidizing 
agent pole side charge collector 71 which show mostly oxidant gas to the rectangular field D 
along a rectangular long side are formed, The produced water by which could make the rate of 
flow of oxidant gas increase, and it was generated as a result in the oxidizing agent pole 62 can 
be eliminated good, without making small the depth and width of each oxidizer supply groove. 
[0043]That is, in the case of this example, the thing of 10 cm of shorter sides, 20 cm of long 

sides, and electrode area 200 cm 2 is used as the oxidizing agent pole 62, and the 50 oxidizer 
supply grooves 72 are formed in 1 mm in width, a depth of 0.5 mm, 20 cm in length, and a 2-mm 

pitch. If current density is made into 0.4A/cm 2 , an air utilization rate is made into 40% now and 
an oxidant gas (air) supply pressure is set to 1atm, the rate of flow of the oxidant gas which 
flows through each oxidizer supply groove 72 will be set to sec in 300 cm /. On the other hand, 

it is a square electrode (14 cm in length of one side) at the same electrode area 200 cm 2 . When 
it uses, the oxidizer supply groove of the same flute width, a channel depth, and an allocation 
pitch is provided and oxidant gas is supplied on the same conditions, the rate of flow of the 
oxidant gas which flows through each oxidizer supply groove is set to sec in 210 cm /. Thus, 
though it is the same electrode area, the rate of flow of oxidant gas can be made to increase by 
1.5 times in this example. Therefore, produced water can be discharged good. As a result, it can 
be lost that produced water stagnates in the oxidizing agent pole 62, and bars supply of oxidant 
gas, a long time can be covered, and battery capacity can be maintained. 

[0044]That the oxidizing agent pole 62 and the fuel electrode 61 can be formed in a rectangle in 
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this way can form in a rectangle the plane shape of the unit cell 42, and the cross-section area 
which can form in a rectangle and intersects perpendicularly with the laminating direction of a 
fuel cell layered product. That is, since a fuel cell layered product can be flatly formed in near 
shape where a required electrode area is secured, it becomes possible to correspond also to the 
object which has only the installation space where height is low, for example like an 
electromobile. 

[0045]In the above-mentioned example, the fuel electrode 61 and the oxidizing agent pole 62 are 
formed so that edge part [ of a field ] A in contact with the polymer electrolyte membrane 60 of 
the fuel electrode 61 and the oxidizing agent pole 62 and B may not polymerize on both sides of 
the polymer electrolyte membrane 60. Therefore, both edge part A and the portion B Depended 
and pinched will not exist in the polymer electrolyte membrane 60. For this reason, when carrying 
out press forming of the membrane electrode complex, it becomes possible to prevent the 
polymer electrolyte membrane 60 from being damaged by existence of edge part A mentioned 
above even if it, of course, faced things and cell bolting at the time of power generation, and B. 
[0046]The result of having done the power generation examination for comparing performance is 
shown in drawing 9 using the unit cell concerning this example, and the unit cell of a 
conventional example. Although cell voltage fell to 0.2V by the unit cell of the conventional 
example in about 2000 hours, even if it exceeded 4000 hours, the fall of cell voltage was not 
seen by the unit cell concerning this example. 

[0047]When the power generation examination was done using the fuel electrode and oxidizing 
agent pole which the periphery of the electrode manufactured with the screen printer using a 
screen pattern which becomes thin only the thickness of the frame shape reinforcement sheets 
65 and 66, the result equivalent to the characteristic shown in drawing 9 was obtained. Since it 
forms with the sheet metal of the fluororesin material of the porous structure which includes a 
conductive non-sintering member and an electrical conducting material for the humidifying water 
transparent plate 73 in the above-mentioned example, and the metal plate provided with fine 
pores, Control of an aperture or fine-pores capacity is very easy, and, as a result, can supply 
humidifying water to the polymer electrolyte membrane 60 uniformly. 

[0048]That is, the power generation test result of 5 cell layer built cell which laminated five 
steps of unit cells concerning the above-mentioned example is shown in drawing 10 , and the 
power generation test result of 5 cell layer built cell which laminated five steps of unit cells of 
the conventional example is shown in drawing 1 1 . 

[0049]With the layer built cell using the unit cell of the conventional example, cell voltage varied 
for every cell from immediately after the power generation start, and also in 5000 hours, cell 
voltage has varied and fell by an average of 0.12 morev. However, with the layer built cell using 
the unit cell concerning this example, cell voltage has gathered from immediately after the power 
generation start, and neither dispersion in cell voltage nor a fall was seen also in 5000 hours. 
What compounded 100 meshes, and the fluoro-resin system sheet and carbon of the mesh 
structure of 85 micrometers of wire sizes 30% as the humidifying water transparent plate 73, 
When the above-mentioned power generation examination was done on the central field (10 cm x 
10 cm) using the stainless sheet metal which provided 300 10-micrometer fine pores by etching 
processing, both sides obtained the equivalent result. These are because humidifying water was 
uniformly supplied to the polymer electrolyte membrane 60. 

[0050]This invention is not limited to the example mentioned above, and can change variously. 
That is, although the size of the fuel electrode 61 and the size of the oxidizing agent pole 62 are 
made the same, it may be made to differ in the above-mentioned example, as shown in drawing 
12- 

[0051]As shown in drawing 13 , area of the polymer electrolyte membrane 60 may be made the 
same as the size of the fuel electrode 61 or the oxidizing agent pole 62, and the sealant 91 
formed in the outside with the fluoro-resin system sheet etc. at frame shape may be arranged. 
As shown in drawing 14 , the composition of having changed only the size of the fuel electrode 61 
and the oxidizing agent pole 62 may be used. 

[0052]As it is not restricted to the example which the composition of the humidifying water 
transparent plate also mentioned above and is shown in drawing 15 , The humidifying water 
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transparent plate 73a with which it was formed by the member 92 which compositeHzed the 
fluoro-resin system sheet whose portion corresponding to the field in which the cooling water 
guide rail of the cold plate is established is mesh structure, and carbon, and the surroundings of 
it were formed by the members 93, such as a fluoro-resin system sheet, may be used. 
[0053]As shown in drawing 16 , the humidifying water transparent plate 73b may be formed with 
the stainless sheet metal 94, and what formed the fine pores 95 from which an aperture differs 
may be used for the portion located on the cooling water guide rail of this sheet metal 94. In this 
example, cooling water guide rail length is classified into three, the 5-micrometer fine pores 95 
are formed in the field of 1/3 located in the field of 1/3 located in the field of 1/3 located in the 
upper stream in 15 micrometers and a middle class in 10 micrometers and the lower stream, and 
the path of fine pores is made small as it progresses downstream from the upper stream. If the 
humidifying water transparent plate 73b of such composition is used, a humidifying amount can 
control the humidifying water amount of supply to the downstream which becomes superfluous 
easily with produced water. Formation of the fine pores to a metal plate can be formed by 
etching processing, laser beam machining, an electron discharge method, drilling, etc. As for the 
thickness of a humidifying water transparent plate, it is preferred that it is 0.5 mm or less. 
[0054] 

[Effect of the Invention]As explained above, according to this invention, a life can be raised 
substantially. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Field of the Invention]This invention relates to the polymer electrolyte fuel cell using the 
composite of the inorganic matter which has the poly membrane or hydrogen ion conductivity 
which has hydrogen ion conductivity or organic-materials powder, and the polymer material as a 
binder as an electrolyte. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]In recent years, the fuel cell attracts attention as an efficient 
energy converting device. A fuel cell is divided roughly into low temperature operation fuel cells, 
such as an alkali type, a solid polymer type, and a phosphoric acid type, and elevated- 
temperature operating fuel cells, such as a melting carbonate type and a solid oxide type, by the 
kind of electrolyte to be used, for example. 

[0003]Among these, since high power density is obtained with a compact structure and it can 
moreover operate by a simple system, the polymer electrolyte fuel cell (PEFC) using the polymer 
electrolyte membrane which has ion conductivity as an electrolyte attracts attention as power 
supplies the object for the universes, the object for a detached island, the constant object for 
grounds, for vehicles, etc. 

[0004]What graft-ized trifluoroethylene to the cation exchange membrane of a polystyrene 
system with a sulfonic group, the mixture of fluorocarbon sulfonic acid and polyvinylidene 
fluoride, and the fluorocarbon matrix, and was added to them as polymer electrolyte membrane is 
known. These days, the perfluorocarbon-sulfonic-acid film (for example, Nafion: a trade name, 
the Du Pont make) etc. are used. 

[0005]The polymer electrolyte fuel cell using such polymer electrolyte membrane as an 
electrolyte is constituted as a layered product structure which carried out the plural laminates of 
the unit cell 1 usually formed as shown in drawing 17 . 

[0006]The fuel electrode 1 1 and the oxidizing agent pole 1 2 which have been arranged so that 
the unit cell 1 may be formed by the porous body which supported the polymer electrolyte 
membrane 10 and the catalyst of platinum etc. and the polymer electrolyte membrane 10 may be 
pinched by mutual, The fuel electrode side collector 13 made from a porous body by which 
contact arrangement was carried out at the back of the fuel electrode 1 1 , Two or more fuel- 
supply slots 1 5 which are formed in the field in contact with the fuel electrode 1 1 of the oxidizing 
agent pole side charge collector 14 by which contact arrangement was carried out, and the fuel 
electrode side collector 13 at the back of the oxidizing agent pole 12, and carry out distribution 
supply of the fuel gas at the fuel electrode 11, Two or more oxidizer supply grooves 16 which are 
formed in the field in contact with the oxidizing agent pole 1 2 of the oxidizing agent pole side 
charge collector 14, and carry out distribution supply of the oxidant gas in the oxidizing agent 
pole 12, It comprises the cold plate 17 formed in the back side of the fuel electrode side 
collector 13, the cooling water guide rail 18 to which it is provided in this cold plate 17, and 
shows cooling water, and the humidifying water transparent plate 19 with which some water 
shown by this cooling water guide rail 18 controls the quantity which shifts to the fuel electrode 
side collector 13. 

[0007]The inside of drawing 17 , and 20 and 21, While surrounding the circumference of the 
membrane electrode complex which consists of the polymer electrolyte membrane 10, the fuel 
electrode 1 1, and the oxidizing agent pole 12 and preventing disclosure of fuel gas and oxidant 
gas, the frame shape spacer which secures the insulation between the fuel electrode side 
collector 13 and the oxidizing agent pole side charge collector 14 is shown. When not making the 
cold plate 17 intervene, the fuel electrode side collector 13 and the oxidizing agent pole side 
charge collector 14 may be unified. 
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[0008]The polymer electrolyte membrane 10, the fuel electrode 11, and the oxidizing agent pole 
1 2 are formed in the sheet shaped. 

The thickness is formed in 1 mm or less for internal resistance reduction. 

The polymer electrolyte membrane 10, the fuel electrode 1 1, and the oxidizing agent pole 12 are 
formed in the square in consideration of productivity in many cases. And the area is decided by 
the current value required for power generation, and the current value per unit area, i.e., current 

density, and there is in general much more than 100 cm 2 , i.e., the thing by which one side is set 
as 10 cm or more. 

[0009]As the fuel electrode side collector 1 3 and the oxidizing agent pole side charge collector 
14 are shown in drawing 18 on behalf of the fuel electrode side collector 13, are formed in the 
square by many according to the shape of the polymer electrolyte membrane 10 or each poles 
1 1 and 1 2. And according to the shape of each poles 1 1 and 1 2, the square field was set as the 
center section, and the fuel gas supply groove 1 5 (oxidant gas supply groove 1 6) is established in 
two or more parallel to the field of this square. The same might be said of the cold plate 1 7, the 
square field was set as the center section according to the shape of each poles 1 1 and 1 2, and 
the cooling water guide rail 18 is established in two or more parallel to the field of this square. 
[0010]The both ends of the fuel gas supply groove 15 lead to the fuel gas supply manifold 24 and 
the fuel gas exhaust manifold 25 which were provided in the edge part of the lamination element 
in the laminating direction via the interconnecting catwalks 22 and 23 formed in the respectively 
almost same depth as the fuel gas supply groove 15. Similarly, the both ends of the oxidant gas 
supply groove 16 lead to the oxidant gas supply manifold 26 and the oxidant gas exhaust 
manifold 27, and the both ends of the cooling water guide rail 18 lead to the cooling water supply 
manifold 28 and the cooling-water-discharge manifold 29. On the other hand, the humidifying 
water transparent plate 1 9 is formed with the conductive porosity sheet metal which sintered 
and obtained metal powder or the carbon powder of hydrophilic nature. 

[0011]Less than 1V and since the electromotive force of the unit cell 1 constituted in this way is 
small, two or more unit cells are laminated, and he connects in series, and is trying to acquire 
required electromotive force. However, if it was in the conventional polymer electrolyte fuel cell 
constituted as mentioned above, there were the following problems. 

[0012]That is, if a cell reaction is made to perform, supplying the oxidant gas containing oxygen 
to the oxidizing agent pole 12 while supplying the fuel gas which contains hydrogen in the fuel 
electrode 1 1 , it will be generated by water in the oxidizing agent pole 1 2 side as a by-product of 
this cell reaction. This water is called produced water. If this produced water exists so much, it 
will become the hindrance of supply of oxidant gas. Therefore, it is necessary to eliminate 
produced water outside promptly. Produced water shifts to the oxidant gas supply groove 16 
easily. For this reason, generally, oxidant gas is supplied superfluously and the method of 
discharging with unreacted oxidant gas is taken. In this method, the rate of flow of oxidant gas 
serves as an important parameter with the flow of superfluous oxidant gas. That is, many 
produced water can be discharged, so that the rate of flow is early. 

[0013]However, since the square field was set as the center section of the oxidizing agent pole 
side charge collector 14 formed in the square in the conventional polymer electrolyte fuel cell 
and the oxidant gas supply groove 16 is established in two or more parallel to the field of this 
square, It was difficult to raise the rate of flow of oxidant gas, and it difficult to lengthen the life 
of a cell. 

[0014]In order to raise the rate of flow of oxidant gas, the cross-section area, i.e., the tooth 
depth, and width of each oxidant gas supply groove 16 are realizable by making it small, but when 
the area of an electrode is small, realization becomes difficult from a point of process tolerance. 
[0015]If it is in the conventional polymer electrolyte fuel cell, the fuel electrode 1 1 and the 
oxidizing agent pole 12 are formed in an identical size and an identical area. For this reason, it 
becomes that with which the edge part of the field in contact with the edge part of a field in 
contact with the polymer electrolyte membrane 10 of the fuel electrode 1 1 and the polymer 
electrolyte membrane 10 of the oxidizing agent pole 12 lapped on both sides of the polymer 
electrolyte membrane 10, When carrying out press forming of the membrane electrode complex 
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which consists of the polymer electrolyte membrane 10, the fuel electrode 11, and the oxidizing 
agent pole 1 2, the pressure concentrated on the edge part, and there was a possibility that the 
portion in contact with the above-mentioned edge part of the polymer electrolyte membrane 10 
might be pushed from both, and might be damaged. In the time of power generation, when the 
portion pinched by both the above-mentioned edge parts of the polymer electrolyte membrane 
10 is in the state where mechanical stress has always started and prolonged operation was 
performed by bolting of a cell, the portion pinched by both the above-mentioned edge parts of 
the polymer electrolyte membrane 10 may have deteriorated and damaged it. 
[001 6]If it is in the conventional polymer electrolyte fuel cell, the humidifying water transparent 
plate 19 which sintered and obtained metal powder or carbon powder is used. In such a sintered 
compact, it is easy to produce a difference in porous structure by the conditions of sintering. 
Control of an aperture uniform at the time of sintering or fine-pores capacity is difficult. For this 
reason, also in the same humidifying water transparent plate 1 9, the aperture and fine-pores 
capacity of each part show dispersion, and an aperture and fine-pores capacity show dispersion 
about every sheet of the humidifying water transparent plate 19 further. With such dispersion, 
the humidifying water supplied to the polymer electrolyte membrane 10 became uneven, and the 
problem which becomes unstable also had battery capacity. 

[001 7] Although it is thin for miniaturization of a cell and a thing with a mechanical strength is 
needed, in the conventional manufacturing method which sinters powder, the thickness of about 
1 mm of outlines is needed. Since it is a porous body of metal or carbon, if it is made thin, a 
mechanical strength will be lost, after all, with the conventional humidifying water transparent 
plate, it can be thin, a thing with a mechanical strength cannot be manufactured, and a compact 
cell cannot be realized. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, according to this invention, a life can be raised 
substantially. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]If it was in the conventional polymer electrolyte fuel 
cell like **♦*, prompt discharge of produced water was difficult, moreover big mechanical stress 
was easily added to polymer electrolyte membrane, and there was a problem that the life as a 
cell was short, for the Reason of being unable to supply water to polymer electrolyte membrane 
good moreover. Then, an object of this invention is to provide a compact polymer electrolyte fuel 
cell, while raising a life remarkably. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem]To achieve the above objects, in an invention concerning Claim 
1. Polymer electrolyte membrane, and a fuel electrode and an oxidizing agent pole which have 
been arranged so that this polymer electrolyte membrane may be pinched by mutual, A fuel 
electrode side collector by which contact arrangement was carried out at the back of said fuel 
electrode, and the oxidizing agent pole side charge collector by which contact arrangement was 
carried out at the back of said oxidizing agent pole, Two or more fuel-supply slots which are 
formed in a field in contact with said fuel electrode of said fuel electrode side collector, and 
carry out distribution supply of the fuel gas at the above-mentioned fuel electrode. In a polymer 
electrolyte fuel cell provided with a unit cell including two or more oxidizer supply grooves which 
are formed in a field in contact with said oxidizing agent pole of said oxidizing agent pole side 
charge collector, and carry out distribution supply of the oxidant gas in the above-mentioned 
oxidizing agent pole, It is characterized by providing said two or more oxidizer supply grooves 
that a rectangular field should be covered mostly and oxidant gas should be guided along a long 
side of the above-mentioned rectangle into a field in contact with said oxidizing agent pole of 
said oxidizing agent pole side charge collector. 

[0020]In an invention concerning Claim 1, said two or more fuel-supply slots may be provided 
that it should show fuel gas along a long side of the above-mentioned rectangle in a field in 
contact with said fuel electrode of said fuel electrode side collector to a field which counters a 
field of said rectangle. 

[0021]In an invention concerning Claim 1, it is still better to provide an internal manifold for 
supplying said fuel gas and said oxidant gas to said unit cell in the outside of a rectangular field 
by the shorter side side in a field of said rectangle. 

[0022]To achieve the above objects, in an invention concerning Claim 4. Polymer electrolyte 
membrane, and a fuel electrode and an oxidizing agent pole which have been arranged so that 
this polymer electrolyte membrane may be pinched by mutual, A fuel electrode side collector by 
which contact arrangement was carried out at the back of said fuel electrode, and the oxidizing 
agent pole side charge collector by which contact arrangement was carried out at the back of 
said oxidizing agent pole, Two or more fuel-supply slots which are formed in a field in contact 
with said fuel electrode of said fuel electrode side collector, and carry out distribution supply of 
the fuel gas at the above-mentioned fuel electrode, In a polymer electrolyte fuel cell provided 
with a unit cell containing two or more oxidizer supply groove **** which are formed in a field in 
contact with said oxidizing agent pole of said oxidizing agent pole side charge collector, and carry 
out distribution supply of the oxidant gas in the above-mentioned oxidizing agent pole, Said fuel 
electrode and said oxidizing agent pole are characterized by forming an edge part of a field in 
contact with said each polymer electrolyte membrane in shape which does not polymerize on 
both sides of the above-mentioned polymer electrolyte membrane. 

[0023]In an invention of Claim 4, area in contact with polymer electrolyte membrane may differ 
between said fuel electrode and said oxidizing agent pole. In an invention of Claim 4, heights 
which form a field in contact with said polymer electrolyte membrane are formed in said fuel 
electrode and said oxidizing agent pole, respectively, and it may be equipped with frame shape 
reinforcement sheets formed in the almost same thickness as height of the above-mentioned 
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heights so that these heights might be surrounded. And said frame shape reinforcement sheets 
may be formed with the same material as said polymer electrolyte membrane. 
[0024]To achieve the above objects, in an invention concerning Claim 8. Polymer electrolyte 
membrane, and a fuel electrode and an oxidizing agent pole which have been arranged so that 
this polymer electrolyte membrane may be pinched by mutual, A fuel electrode side collector by 
which contact arrangement was carried out at the back of said fuel electrode, and the oxidizing 
agent pole side charge collector by which contact arrangement was carried out at the back of 
said oxidizing agent pole, Two or more fuel-supply slots which are formed in a field in contact 
with said fuel electrode of said fuel electrode side collector, and carry out distribution supply of 
the fuel gas at the above-mentioned fuel electrode, Two or more oxidizer supply grooves which 
are formed in a field in contact with said oxidizing agent pole of said oxidizing agent pole side 
charge collector, and carry out distribution supply of the oxidant gas in the above-mentioned 
oxidizing agent pole, A cold plate to which it is provided in the back side of said fuel electrode 
side collector, and shows cooling water, In a polymer electrolyte fuel cell provided with a unit cell 
containing a humidifying water transparent plate which controls quantity in which some water 
which it was provided between this cold plate and said fuel electrode side collector, and was 
shown by the above-mentioned cold plate shifts to the above-mentioned fuel electrode side 
collector, Said humidifying water transparent plate is characterized by being formed by a 
conductive non-sintering member. 

[0025]in an invention concerning Claim 8, a hole which may be formed with sheet metal of 
fluororesin material of porous structure in which said humidifying water transparent plate 
includes an electrical conducting material and from which it carries out and a size differs was 
formed — it is monotonous and may be formed. 

[0026]Since it has provided that it should show oxidant gas to a rectangular field along a long 
side of the above-mentioned rectangle in an invention concerning Claim 1 almost covering a field 
which contacts an oxidizing agent pole of the oxidizing agent pole side charge collector in two or 
more oxidizer supply grooves, Without making small the depth and width of each oxidizer supply 
groove (i.e., without it causes difficult-ization of manufacture), the rate of flow of oxidant gas can 
be made to increase, and, as a result, produced water can be eliminated good. 
[0027]That is, it thinks on the basis of area of a fuel electrode (oxidizing agent pole) now. Like 
the above-mentioned, area of an electrode shall be decided by current density and shall be 100 

cm necessity temporarily. Since a square electrode is used in the conventional polymer 
electrolyte fuel cell, one side is set to 10 cm. On the other hand, in an invention concerning 
Claim 1, since two or more oxidizer supply grooves are established in a rectangular field almost 
covering a field in contact with an oxidizing agent pole of the oxidizing agent pole side charge 
collector, it is not necessary to form an electrode in a square. For example, it may form in a 
rectangle whose shorter side is 7 cm and whose long side is 14.3 cm. And in an invention 
concerning Claim 1, an oxidizer supply groove is provided so that oxidant gas may be guided 
along a rectangular long side. Therefore, when it compares the same [ a tooth depth a flute 
width, and an allocation pitch ], there will be few numbers of a slot at an invention which relates 
to Claim 1 compared with the former. Supposing a supply pressure of oxidant gas is constant, 
only a part with few numbers of an oxidizer supply groove can make the rate of flow of oxidant 
gas which carries out conduction of the inside of an oxidizer supply groove increase. Therefore, 
produced water can be eliminated good. 

[0028]That an electrode can be formed in a rectangle in this way can form in a rectangle plane 
shape of a unit cell, and a cross-section area which can form in a rectangle and intersects 
perpendicularly with a laminating direction of a fuel cell layered product. That is, since a fuel cell 
layered product can be flatly formed in near shape where a required electrode area is secured, it 
becomes possible to correspond also to an object which has only installation space where height 
is low, for example like an electromobile. 

[0029]In an invention concerning Claim 4, a fuel electrode and an oxidizing agent pole are formed 
so that an edge part of a field in contact with polymer electrolyte membrane of a fuel electrode 
and an oxidizing agent pole may not polymerize on both sides of polymer electrolyte membrane. 
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therefore — polymer electrolyte membrane — both edge parts — a portion pinched will not 
exist. For this reason, when carrying out press forming of the membrane electrode complex, it 
becomes possible to prevent polymer electrolyte membrane from being damaged by existence of 
an edge part mentioned above even if it, of course, faced things and cell bolting at the time of 
power generation. 

[0030]Since a humidifying water transparent plate is formed in an invention concerning Claim 8 
with a plate with which sheet metal of a conductive non-sintering member, for example, 
fluororesin material of porous structure containing an electrical conducting material, and fine 
pores were formed, control of an aperture or fine-pores capacity is very easy. Therefore, it 
becomes possible to supply humidifying water to polymer electrolyte membrane uniformly. 
[0031] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described, referring 
to Drawings. The perspective view of the polymer electrolyte fuel cell built over drawing 1 at one 
embodiment of this invention and the example which connected the polymer electrolyte fuel cell 
41 to four-piece series here, and constituted the power supply for electromobiles is shown. 
[0032]Each polymer electrolyte fuel cell 41 carries out the plural laminates of the unit cell 42, as 
shown in drawing 2 , The plate conducting 43a and 43b, the electric insulating plates 44a and 44b, 
and the end plates 45a and 45b of reliance are in the both ends of this layered product, 
respectively, and it has become what bound tight between 4 corner positions of the end plates 
45a and 45b using the insulation rod 46, and was unified in this state. 

[0033]The section where the laminating direction and each polymer electrolyte fuel cell 41 
constituted in this way crosses at right angles is formed in the rectangle. And a shorter side and 
a shorter side are made to adjoin, [ in / for the four polymer electrolyte fuel cells 41 / the 
section ] It installed in the direction which intersects perpendicularly to the direction by which 
the unit cell 42 is laminated side by side, and between the layered products which connect the 
boss bar 47 which protruded on the plate conducting 43a and 43b with the lead 48, and adjoin is 
electrically connected in series. Thus, the overall height of the space in which a power supply is 
installed can be made low, and it enables it to install in the space where the height of the under 
floor of a car, etc. is low by arranging the polymer electrolyte fuel cell 41. 
[0034]In each polymer electrolyte fuel cell 41, like the conventional cell, fuel gas required for 
power generation, The fuel gas supply manifold 49a for supplying and discharging oxidant gas and 
cooling water, the fuel gas exhaust manifold 49b, The feed water manifold 50a, the drain manifold 
50b, the oxidant gas supply manifold 51a, and the oxidant gas exhaust manifold 51b are formed in 
the laminating direction. In this example, the manifolds to which the adjoining polymer electrolyte 
fuel cell 41 corresponds are connected in series. Of course, it can also supply in parallel. 
[0035]The exploded perspective view of the unit cell 42 is shown in drawing 3 . The unit cell 42 is 
provided with the polymer electrolyte membrane 60 formed with the same construction material 
as a publicly known thing. This polymer electrolyte membrane 60 is a thing about 0.18 mm thick, 
Contact arrangement of the fuel electrode 61 and the oxidizing agent pole 62 which were formed 
in the rectangle (for example, 10 cm of shorter sides, 20 cm of long sides, electrode area 200 
cm 2 ) so that a shorter side might be located in the side by which the manifold is formed in both 
sides in an area smaller than polymer electrolyte membrane is carried out. The fuel electrode 61 
and the oxidizing agent pole 62 are what applied the carbon particle having contained platinum, 
and are formed in the 0.4-mm-thick surface of the porous body made from carbon. 
[0036]The heights 63 which specify the field (area) of the rectangle which contacts the polymer 
electrolyte membrane 60 as shown in drawing 6 and drawing 7 in the fuel electrode 61 are 
formed. The heights 64 which specify the field of the rectangle which similarly contacts the 
polymer electrolyte membrane 60 as shown in drawing 6 and drawing 7 also in the oxidizing agent 
pole 62 are formed. Unlike the area of the heights 63, the area of the heights 64 is set as size 
here. That is, edge part A of the heights 63 and edge part B of the heights 64 have an area 
relation which does not lap with a laminating direction on both sides of the polymer electrolyte 
membrane 60. Specifically, edge part B has an area relation located in the 2-5-mm outside from 
edge part A. And it is equipped with the frame shape reinforcement sheets 65 formed in the 
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sheet shape of the almost same thickness as the height of the heights 63 with the same 
construction material as the fluoro-resin system sheet of the almost same thickness as the 
height of the heights 63, or the polymer electrolyte membrane 60 so that the heights 63 formed 
in the fuel electrode 61 may be surrounded. It is equipped with the frame shape reinforcement 
sheets 65 which similarly were formed in the same sheet shape also as the circumference of the 
heights 64 formed in the oxidizing agent pole 62. The sealants 67 and 68 formed in frame shape 
with insulation sheets, such as fluorocarbon rubber with the almost same thickness as these 
peripheral parts, are arranged at the peripheral part of the fuel electrode 61 and the oxidizing 
agent pole 62. 

[0037]Contact arrangement of the fuel electrode side collecting electrode plate 69 which 
exhibits the supply function of fuel gas and current collection function to the fuel electrode 61 is 
carried out at the back side [ of the fuel electrode 61 ], i.e., drawing 3 of fuel electrode 61, and 
drawing 6 Nakashita side side. This fuel electrode side collecting electrode plate 69 is formed 
with the carbon porous plate of hydrophilic nature. In the contact surface with the fuel electrode 
61 in the fuel electrode side collecting electrode plate 69, as shown also in drawing 5 and 
drawing 6 , two or more fuel-supply slots 70 for supplying fuel gas to the fuel electrode 61 are 
formed at the relation prolonged in the direction which meets the long side of the fuel electrode 
61 to the field C of a rectangle smaller than the area of the fuel electrode 61. The 50 fuel-supply 
slots 70 are established, for example in 1 mm in width, a depth of 0.5 mm, 20 cm in length, and a 
2-mm pitch. Similarly, contact arrangement of the oxidizing agent pole side collecting electrode 
plate 71 which exhibits the supply function of oxidant gas and current collection function to the 
oxidizing agent pole 62 is carried out at the drawing 3 [ by the side of / 62 / the back of the 
oxidizing agent pole 62 (i.e., an oxidizing agent pole) ], and drawing 6 Nakagami side side. This 
oxidizing agent pole side collecting electrode plate 71 is formed with the precise carbon plate. In 
a contact surface with the oxidizing agent pole 62 in the oxidizing agent pole side collecting 
electrode plate 71, As shown in drawing 4 and drawing 6 , two or more oxidizer supply grooves 72 
for supplying oxidant gas to the oxidizing agent pole 62 are formed in the relation prolonged in 
the direction which meets the long side of the oxidizing agent pole 62 to the field D of a 
rectangle smaller than the area of the oxidizing agent pole 62. For example, 50 of this oxidizer 
supply groove 72 are provided in 1 mm in width, a depth of 0.5 mm, 20 cm in length, and a 2-mm 
pitch. Drawing 4 is shown as a figure which looked at the oxidizing agent pole side collecting 
electrode plate 71 from the bottom in drawing 3 . 

[0038]Contact arrangement of the humidifying water transparent plate 73 is carried out at the 
drawing 3 [ of the fuel electrode side collecting electrode plate 69 ], and drawing 6 Nakashita 
side side, and contact arrangement of the cold plate 74 is carried out at the drawing 3 [ of this 
humidifying water transparent plate 73 ], and drawing 6 Nakashita side side. The humidifying 
water transparent plate 73 so that it may be shown in the non-sintering board which has 
conductivity, for example, drawing 8 , To both sides of the stainless sheet metal 76 which formed 
hundreds of fine pores 75 with the aperture of 10 micrometers in the region disposing of the fuel 
gas supply groove 70, and the field which counters. It is a thing with a thickness of 0.16 mm 
which has arranged the sheet metal 77 in which carbon was made to mix 30% on the porosity 
fluoro-resin system sheet of 10 micrometers in an aperture, and 70% of fine-pores capacity, and 
was united with it, and is formed. 

[0039]The cold plate 74 is formed with a precise carbon plate or metal plate. Two or more guide 
rails 78 for showing cooling water to the field located in the humidifying water transparent plate 
73 side of the cold plate 74 are formed in the region disposing of the fuel gas supply groove 70, 
and the field which counters in parallel with the fuel gas supply groove 70. 
[0040]Both the short side parts of the polymer electrolyte membrane 60, the frame shape 
reinforcement sheets 65 and 66, the sealants 67 and 68, the fuel electrode side collecting 
electrode plate 69, the oxidizing agent pole side collecting electrode plate 71, the humidifying 
water transparent plate 73, and the cold plate 74 (by the shorter side side of the rectangular 
fields C and D.) And out of the field of the above-mentioned rectangle, The holes 82 and 83, the 
oxidant gas supply manifold 51a, and the oxidant gas exhaust manifold 51b which constitute the 
holes 80 and 81, the feed water manifold 50a, and the drain manifold 50b which constitute the 
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fuel gas supply manifold 49a and the fuel gas exhaust manifold 49b. The holes 84 and 85 to 
constitute are formed in the relation which leads to a laminating direction, respectively. 
[0041] And the fuel gas supply groove 70 established in the fuel electrode side collecting 
electrode plate 69 leads to the holes 80 and 81 for supplying / discharging fuel gas, The oxidizer 
supply groove 72 established in the oxidizing agent pole side collecting electrode plate 71 leads 
to the holes 82 and 83 for the guide rail 78 established in the cold plate 74 to supply / discharge 
cooling water through the holes 84 and 85 for supplying / discharging oxidant gas. 
[0042]Thus f in the polymer electrolyte fuel cell 41 concerning this example. Since two or more 
oxidizer supply grooves 72 of the field in contact with the oxidizing agent pole 62 of the oxidizing 
agent pole side charge collector 71 which show mostly oxidant gas to the rectangular field D 
along a rectangular long side are formed, The produced water by which could make the rate of 
flow of oxidant gas increase, and it was generated as a result in the oxidizing agent pole 62 can 
be eliminated good, without making small the depth and width of each oxidizer supply groove. 
[0043]That is, in the case of this example, the thing of 10 cm of shorter sides, 20 cm of long 

sides, and electrode area 200 cm 2 is used as the oxidizing agent pole 62, and the 50 oxidizer 
supply grooves 72 are formed in 1 mm in width, a depth of 0.5 mm, 20 cm in length, and a 2-mm 

pitch. If current density is made into 0.4A/cm 2 , an air utilization rate is made into 40% now and 
an oxidant gas (air) supply pressure is set to 1 atm, the rate of flow of the oxidant gas which 
flows through each oxidizer supply groove 72 will be set to sec in 300 cm /. On the other hand, 

it is a square electrode (14 cm in length of one side) at the same electrode area 200 cm 2 . When 
it uses, the oxidizer supply groove of the same flute width, a channel depth, and an allocation 
pitch is provided and oxidant gas is supplied on the same conditions, the rate of flow of the 
oxidant gas which flows through each oxidizer supply groove is set to sec in 210 cm /. Thus, 
though it is the same electrode area, the rate of flow of oxidant gas can be made to increase by 
1.5 times in this example. Therefore, produced water can be discharged good. As a result, it can 
be lost that produced water stagnates in the oxidizing agent pole 62, and bars supply of oxidant 
gas, a long time can be covered, and battery capacity can be maintained. 

[0044]That the oxidizing agent pole 62 and the fuel electrode 61 can be formed in a rectangle in 
this way can form in a rectangle the plane shape of the unit cell 42, and the cross-section area 
which can form in a rectangle and intersects perpendicularly with the laminating direction of a 
fuel cell layered product. That is, since a fuel cell layered product can be flatly formed in near 
shape where a required electrode area is secured, it becomes possible to correspond also to the 
object which has only the installation space where height is low, for example like an 
electromobile. 

[0045]In the above-mentioned example, the fuel electrode 61 and the oxidizing agent pole 62 are 
formed so that edge part [ of a field ] A in contact with the polymer electrolyte membrane 60 of 
the fuel electrode 61 and the oxidizing agent pole 62 and B may not polymerize on both sides of 
the polymer electrolyte membrane 60. Therefore, both edge part A and the portion B Depended 
and pinched will not exist in the polymer electrolyte membrane 60. For this reason, when carrying 
out press forming of the membrane electrode complex, it becomes possible to prevent the 
polymer electrolyte membrane 60 from being damaged by existence of edge part A mentioned 
above even if it, of course, faced things and cell bolting at the time of power generation, and B. 
[0046]The result of having done the power generation examination for comparing performance is 
shown in drawing 9 using the unit cell concerning this example, and the unit cell of a 
conventional example. Although cell voltage fell to 0.2V by the unit cell of the conventional 
example in about 2000 hours, even if it exceeded 4000 hours, the fall of cell voltage was not 
seen by the unit cell concerning this example. 

[0047]When the power generation examination was done using the fuel electrode and oxidizing 
agent pole which the periphery of the electrode manufactured with the screen printer using a 
screen pattern which becomes thin only the thickness of the frame shape reinforcement sheets 
65 and 66, the result equivalent to the characteristic shown in drawing 9 w as obtained. Since it 
forms with the sheet metal of the fluororesin material of the porous structure which includes a 
conductive non-sintering member and an electrical conducting material for the humidifying water 
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transparent plate 73 in the above-mentioned example, and the metal plate provided with fine 
pores, Control of an aperture or fine-pores capacity is very easy, and, as a result, can supply 
humidifying water to the polymer electrolyte membrane 60 uniformly. 

[0048]That is, the power generation test result of 5 cell layer built cell which laminated five 
steps of unit cells concerning the above-mentioned example is shown in drawing 10 . and the 
power generation test result of 5 cell layer built cell which laminated five steps of unit cells of 
the conventional example is shown in drawing 1 1 . 

[0049]With the layer built cell using the unit cell of the conventional example, cell voltage varied 
for every cell from immediately after the power generation start, and also in 5000 hours, cell 
voltage has varied and fell by an average of 0.12 morev. However, with the layer built cell using 
the unit cell concerning this example, cell voltage has gathered from immediately after the power 
generation start, and neither dispersion in cell voltage nor a fall was seen also in 5000 hours. 
What compounded 100 meshes, and the fluoro-resin system sheet and carbon of the mesh 
structure of 85 micrometers of wire sizes 30% as the humidifying water transparent plate 73, 
When the above-mentioned power generation examination was done on the central field (10 cm x 
10 cm) using the stainless sheet metal which provided 300 10-micrometer fine pores by etching 
processing, both sides obtained the equivalent result. These are because humidifying water was 
uniformly supplied to the polymer electrolyte membrane 60. 

[0050]This invention is not limited to the example mentioned above, and can change variously. 
That is, although the size of the fuel electrode 61 and the size of the oxidizing agent pole 62 are 
made the same, it may be made to differ in the above-mentioned example, as shown in drawing 
12. 

[0051]As shown in drawing 13 , area of the polymer electrolyte membrane 60 may be made the 
same as the size of the fuel electrode 61 or the oxidizing agent pole 62, and the sealant 91 
formed in the outside with the fluoro-resin system sheet etc. at frame shape may be arranged. 
As shown in drawing 14 , the composition of having changed only the size of the fuel electrode 61 
and the oxidizing agent pole 62 may be used. 

[0052]As it is not restricted to the example which the composition of the humidifying water 
transparent plate also mentioned above and is shown in drawing 1 5 , The humidifying water 
transparent plate 73a with which it was formed by the member 92 which composite-ized the 
fluoro-resin system sheet whose portion corresponding to the field in which the cooling water 
guide rail of the cold plate is established is mesh structure, and carbon, and the surroundings of 
it were formed by the members 93, such as a fluoro-resin system sheet, may be used. 
[0053]As shown in drawing 16 , the humidifying water transparent plate 73b may be formed with 
the stainless sheet metal 94, and what formed the fine pores 95 from which an aperture differs 
may be used for the portion located on the cooling water guide rail of this sheet metal 94. In this 
example, cooling water guide rail length is classified into three, the 5-micrometer fine pores 95 
are formed in the field of 1/3 located in the field of 1/3 located in the field of 1/3 located in the 
upper stream in 15 micrometers and a middle class in 10 micrometers and the lower stream, and 
the path of fine pores is made small as it progresses downstream from the upper stream. If the 
humidifying water transparent plate 73b of such composition is used, a humidifying amount can 
control the humidifying water amount of supply to the downstream which becomes superfluous 
easily with produced water. Formation of the fine pores to a metal plate can be formed by 
etching processing, laser beam machining, an electron discharge method, drilling, etc. As for the 
thickness of a humidifying water transparent plate, it is preferred that it is 0.5 mm or less. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing an example of the mounting configuration of the 
polymer electrolyte fuel cell concerning one embodiment of this invention 
[Drawing 2] The side view of the polymer electrolyte fuel cell 

[Drawing 3] The exploded perspective view of the unit cell included in the polymer electrolyte fuel 
cell 

[Drawing 4] The figure showing the 1 surface of the oxidizing agent pole side collecting electrode 
plate built into the unit cell 

[Drawing 5] The figure showing the 1 surface of the fuel electrode side collecting electrode plate 
built into the unit cell 

[Drawing 6] Drawing of longitudinal section of the unit cell 

[Drawing 7] The decomposition sectional view of the important section of the unit cell 
[Drawing 8] The exploded perspective view of the humidifying water transparent plate built into 
the unit cell 

[Drawing 9] The figure showing the power generation characteristic of the unit cell as compared 
with a conventional example 

[Drawing 10] The figure showing the power generation characteristic of the polymer electrolyte 
fuel cell 

[Drawing 1 1]T he figure showing the power generation characteristic of the conventional polymer 
electrolyte fuel cell 

[Drawing 1 2] The figure for explaining the modification of this invention 

[Drawing 13j The figure for explaining another modification of this invention 

[Drawing 14] The figure for explaining another modification of this invention 

[Drawing 1 5] The figure for explaining the modification from which this invention differs 

[Drawing 1 6] The figure for explaining a further different modification of this invention 

[Drawing 17] Drawing of longitudinal section of the unit cell included in the conventional polymer 

electrolyte fuel cell 

[Drawing 18] The figure showing the 1 surface of the fuel electrode side collecting electrode plate 
built into the unit cell 
[Description of Notations] 

41 — Polymer electrolyte fuel cell 

42 — Unit cell 

49a — Fuel gas supply manifold 

49b — Fuel gas exhaust manifold 

50a — Feed water manifold 

50b — Drain manifold 

51a — Oxidant gas supply manifold 

51b — Oxidant gas exhaust manifold 

60 — Polymer electrolyte membrane 

61 — Fuel electrode 

62 — Oxidizing agent pole 
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63. 64 — Heights 

65, 66 — Frame shape reinforcement sheets 
67, 68 — Sealant 

69 — The fuel electrode side collecting electrode plate 

70 — Fuel-supply slot 

71 — The oxidizing agent pole side collecting electrode plate 

72 — Oxidizer supply groove 

73, 73a, 73b — Humidifying water transparent plate 

74 — Cold plate 

78 — Guide rail 

A, B — Edge part 

C, D — Rectangular field 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 




[Drawing 6] 
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[Drawing 7] 



62 



v\\\\N 



* i>B 64> I 



60 



65 



J I 



La ^63 ! 

. .... " 



Win in 



Essssa: 



T 

67 



61 




[Drawing 9] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 12] 
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[Drawing 13] 
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[Drawing 14] 
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[Drawing 1 5] 
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[Drawing 17] 
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[Drawing 18] 
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[Translation done.] 
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